
sras^iRwa^»«»u^ 

T:H4;S REPORT HAS BEEN DELIMITED' 

Am CLEARED FOft PUBLIC RELEASE 

mum, DOD DiMc'riVE 5200,3 AND 
!NÖ> RESTRICT IÖN& ARE IMPOSED; .UPON 

ITS USE. AN© l):|ir4PS,UR|., 

APPRÖVHs FOR PU8y:e iRELMSEji 

£*S.TR#UT4<ON! lMl$m TsE&i 

mrtniTWrrwa^Brffrrrr-'-rT -flr^rr^milWTrrriTinnn **SttWbtnamummm • 



"NOTICE:   When Government or other drawings, specifications or 
other data are used for any purpose other than in connection with 
a definitely related Government procurement operation, the U.S. 

thereby incurs no responsibility, nor any oblig« 
r; and the fact that the Government may have 

furnished, or in any way supplied the said drawings, specifications 
or other data is not to be regarded by implication or otherwise as 
in any manner licensing the holder or any other person or corpora- 
tion, or conveying any rights or permission to manufacture, use or 
sell any patented invention that may in any way be related thereto»" 

"ZTiZZSZ .a-.-s.-ft! ^>&5tDr& ^JZZäZ-ia&fitfP " 

-*. 

* -*• |y^^i»"^''''^^"^v»lT^^'^^W^*J7»^i;*y*??yj^^^Tt^g 



^Wf3 

WADC TECHNICAL REPORT 52-50 ATI 150 006 

UNCLASSIFIED 

(Copies obtainable from ASTIA-DSC) 

WADC, Aeronantic.s Div., Wright4>atterson Air Force Base, Ö. 
(WADC Technical Report 52-50) 

Qualification Tests of Weatfierhead AN6292 Hydraulic Hose Assemblies - 
and Appendixes 1 and II 

Jacobellis, Alfonse A.   Märch°52 13pp tables 

Hose 
Hydraulic equipment 

Hydraulic and Pneumatic Eiquip.ment:(-20) 
Distribution.Equipment (4) 

UNCLASSIFIED - 

""N 

IFSCATSOH' TESTS' OF WEATHERHEAD 
292 HYDRAULIC töÖS'E ASSEMBLIES 

Alfonse A. Jacobellis, 2d Li, VSAF 
Aircraft Laboratory 

March 1952 

E. O. No. S-452-507B 

Wright Air Development Center 
Air Research and Development Command 

United States Air Force 
Wright-Patterson Air Force Base, Ohio 

McGregor & Werner, Inc. 
Dayton, O. 100, 12 May 52 



FCEEWGE® 

The report was prepared by the> weight &i? Development Center, 
Wright Patterson Air Force Ease>. Ohio, covering tests Of AN6292 
high pressure (3QQC psl) hydraulic hose assemblies developed by 
the Weatherhead Company linder Contract No. AF33(038)6399? Purchase 
Order No. (33-038)49-710vkE. The tests were begun on 21 November 
1950 and completed 29 June 1951» Work on the project, identified 
by Expenditure Order Nö, 3-452-5073,. Qualification Testing of 
Elastromer plastic and Fluid Components9  was administered under 
the direction of the Aircraft Laboratory, Aeronautics Division, 
Wright Air Development Center, with Mr, So prete acting as project 
engineer. This report was prepared by Lt A» A. Jacobellis« 
Supplements will be added as development of other sizes progresses. 
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the Weatherhead Company hydraulic hos* äBB'aätjlies.,. No's'. 
§50-40000,  85Ö-50QÖOj  850*60000.. 8$0°8Ö00Ö' respectively •%*?<$, sub* 
jected to. qualification tests at Tfright .Mr 'Dev»iop$?>nt Center tp 
determine- conformarice with the .requi'Feraeffits  of Specif ication, MI'Li-H--'551:E 
dated 3 January 1960 arid «IL-H.-50i,7 dated IS February 1;9.'5'0.;     The. hoe® 
assemblies -wer© found tö be essentially in ;acöof device with" 'these Specifi- 
cations and drawing AN6292 dat*>d. 27 May i»94r9 in. aiseä *4,. T-SJ  -G,- sand 
-8 arid are considered satisfactory for use in aircraft hydraulic systems 
at operating pressures up to 3000 psi. 

PUBLICATION RWIp 

Manuscript copy of this  report has been reviewed and found sa-teis^ 
factory for publication. 

FOR THE COMMANDING GENSRAL? 

i   }• 

4    t. 

ACK A,., GIBBS 
Po-lonal, USAF 
Chief, Aircraft Laboratory^ 
Aeronautics1 Division 
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With the advent of 3000 psi aircraft hydraulic systems1 it became 
accessary to obtain hydraulic hos«?-.capable of performing satisfactorily 
at this operating pre.ssur«». The various manufacturers have produced 
double wir« braided hose to &*»et "Sie rigid requirements ept  forth by 
the specification covering, this, hos,e<„ Although th« manusfaeturers of 
th« hose have 'b-*«m able tö produce .qualification samples •Cäääple. of' 
passing the specification, difficulty is- still being encountered in main=* 
tai'riing thes;© qualities in production* Progress bias b^in  mad a in the 
industry and it is expected that more sad better 3.000' psi hos.« will b« 
available in th«» near future/« Thr» hose covered by this report represents, 
the best hose 'available- at $rie b'res^a.t time». i 
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QültiFie&TIÖH T&Sß OF - tf ttfg&BKiP ÄH6292 TOI AS8;®IBLI^ 141 

1.    Thö 'following.-hose aissabliea ©er© suMiti^d by th© W*aäth»rh**aä 
Cpapanys Cleveland» Qhip for qualification i®8t© la aeoördang« with Specifi- 
oatipni lfitt-H-5017 and Ml^-H-SSl^ and Drawing ÄHÖ2Ö2» 

of 
IH> Part  W»atherh«iad' >W®äth«rh.«a4  ipB*':Mf4?* fe    Tub«    . No. of 
Ho*     Hop* Ässy  Fitting Past Construction Construction Wir« 

So.        KP*        IP«,        No*     Waids. 

15 £»8292^4 850-40000 

IS AK6292-5 850=>50000 

M AJJ6292^8 «60^60000 

12 1BB292-9 88O^8ÖÖQ0 

i49>28004 

149-2,8005 

149-280Oß 

149=28008 

B.F^ßöodEich 
&i>Ä>-$48 

B.FVGPbdriCh 
ifLTt7-<l444 

B«? «.Goodrich 
T=55=38~55© 

84*85. 

59572 

59572 

59886 

2 

2 

ETOTE's    Th© hos% in «ach oas© was- eaLnufäPturtd with B><* -F.*. Goodrich, fc-lr« Ho. 
647. 

, 2ö    Tap W«ath©rh«ad Goiapany sub»itt«ä th» following t«ät. r«oorts showing 
.oonffornano« to Spacifieations MlL-fl-501.7 ,ai|Td.'M;|L-B>5§3L2;* 

Dato, 
5 January. 1951 
5 January 1:951 
S. July -195| 
? 8'©pt«mb«r 1*951 

Sis© 

•o- 
»6 

In th4 two S*.pörtSö  det«d. 5- January 1951» th^ pr«ssur*s shown for th* =4 and 
=5 sizes«  «£c©pt for th« operating pressur«, w«re low«r thaa.thqs« r«»q;uir«d 
by ths. specification..    Th© .actual burst strength of  th« hos® was d«t«r:aih«*d 
by tsstfl  and th* proof and leakage» t^st pr^ssur^s w«r« bas«d on 50 and 70 p«r- 
<e«n;fe iseopscti-fsiy of th« actual burst pr«8'8ü>*'». 

3»    Sh« results  Of th« qualification tastg conducted by th=> WADC on 
M1L-H-5512 arw shown in !>po«hdix i,„  and th« list Of drawings Fübidtt«id ar« 
contained' in Appendix II of this r«pprt.    It should b© noted, that tö make a 
prpp®» assembly th.« hog» cov«r was first rwiao.^sd and th« «rnds of th« hose and 
th« fit tinge w@r© th©n Eountodc    Th« fittings &r« of th® d«tachabl'* type. 

WADC-TR-5<£-60 
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4.    Ön th« basis öf quaTtficätioh teste conducted at th« WAÖQ: ähd th® 
data contained, in th* W*»ätji*ä .»«ad tast ,r*.pp.f tä* . th«» W*ath.*rh«»ad '850-^400,00, 
IÖ5Ö-5ÖÖÖÖ,  Ö5Ö-60Ö0Ö, and ^50-f8Ö00Q hps* asswrabiiws ar,# essentially in acc.o.rci- 
ah©» with Specificatlphs MIL=-ir-'50i7 and MlL*E»55l2,s, and Drawing M6292;. 

50    IhäsraUcjh as Specification. ^1-1--H-501.7 is an «xp^ri*a«intal SD^cificätiqn 
at t-h* pr*s4nt ti-ä*;,  th*. >W*»ath«»rn«>äd 8'5#^4öÖÖ0i   850-5000.0,,, '8SO-6Ö00Ö,,  and 850-: 
80.000 assw^Pli^S: häv*. b%«h granted Air Förc« apörpTal und«?r So^c.ifieatibn 
MIL*H^5i?'l'2. äs Ä?J62Ö2^i, ,Äfl'62ä2-5,, M6292-6», and M6292-r8 hos,« asSaäbliws r©sp«>c:- 
tivaly.. 

8'.     Th«t W«ath«rh«ad hosi« ars.s©iÄb»l;i.ßs,?, 85O-40O00e   850-? 50000*   850*ß000Ö;j   and 
850-80000 r«isp»ctif «ly,  &ra ;bs:ing: r9cp!Ma«nd=«d  for consideration by th« Bureau 
öf Aeronautics and tfi« Aeronautical Standards: Gröuö fcr lie ting in Qualified 
Products Met 5512o 

7*    It should b^1 nptää; that in th«* W«?äth«9rh«9ad assembly part nuMb^r the 
first two digits indicate th« aircraft series and typ» of hoso* and the second 
two digits indicate» th» hos« six«.,  and th«» last four digits indicate th*> hos« 
length tö th* n^ar-ost hundredth of an. inch.    For «xasapl©^. 850-8.1:750 indicate 
a 300.0 psi hydraulic hps© ass»>mbiy.j. sis® -8',. 17-1/2 inch«1»* long.. 
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gy.gssLa'T^i, ~n 

m?mßi% i 

SPaGIFiCATIOH JBI-is.4t*6Qi7 MßÖMJÖRY TtST DATA 

f *BLS; 1 

IS 

Spac-iiäea 
M.öo, 

i thru 6 

7 and 9 

10 and 11 

WEKTHERSSÄD"' SOS;:K, ASSSMBfcf 85O-4OÖO0 

Specifications faph Hbi, and' Süsaiaary of 

*t o y o 55' o y 

Ho a© assemblies shall withstand i®puls©> 
cycling at p«>ak pressures from 0 to 160^ of 
hydraulic operating pressur®, for IfQO^OOO 
cycles.,    Thar® shall be no e*i>d«snce> of' leak- 
age, ib.lo.w-.pff of fittings or malfunctioning.., 

Cold filific 

Test a»ewl4s 

After a 24 hour ©xpoem»© to =6'5? flbö H^P? 
t.^f«5ratu,r®i, oil filled, hoe «a -shall, be' pap?. 
abl«! of binding 180°.    After reaoval fppa 
cold rooas th®f<% shall be no evidence of 
isakrvg©;» 

gofd Cory) 
•4..i'5.,2'v5, 

After s 24 hour exposure to =65° tcJäfl? 
temperature« no. oil in hos.©.8. hose shall b©. 
eapabl«» öf 'binding 18QP.    After reaöval fro© 
cold rooias  there shall b^ no evidence of 
leakage-« 

Burst 
4..:5.e.3>.'2 

Hoi® assembly shall withstand l'8y00'0> fQ,T% Spools©» I© 
psi.    Ih© rat© of pressur« rise shall öQ; burst at 18 
25»0DG psi y}®.t mlnut©-»    The hos© shall not inches fro®, 
burstj, th© -end- fitting shall not blot? off Hp.  11 burst at 
or looeeüi  and there shall be no leakage* 19,2.00 poi,  § 

hoses contraeted le3| 
at. p3£D0= psi duyiag 
burst t@st« 

,10 

-] 

\U 

I   /. 

¥ADC-TR-52-50 Appendix 1 
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ÄfffigRBJälD HQS.S: ASSMBLY 8$Ö-4.Ö0Q0 

•Speclassä Specification,,. Paragraph Säo,. and' Suajaary of 

1 thru .3' 4.4-6*;s..7 . r.- - - - 
Fittings shall h» tight^nwd 1-5/4 'yiia«8' 

aaociäua torqiiss. Meted, ih pratsihg MP10O5.6V 
th«n ipösenwd«      'Ullis. ,i» .r-fp^ateid 15 tin«!'» 
Thar© ,8'hall ;b«'ao>'•.••i-d^.fiQ«.- of failur<8 or d©? 
foriäö%Iön of f ittlag: ae:8.**M:y,<) and .waifx-ell! 
nut shall b« fro© enough to pwralt turning 
by händi 

Reduction In Piaaetar 
12: and 13 4*'5.,2,..4   '     " -- " 

SäiapiLios: ;8:hg.il p«9 oil-äg«*d fand ia*asur«»d 
at, each «»rid«,,    Inside dianot«r shall hot. 
ä»cr*a8> to l*8?i 4hah 90$$ of specified   = 
raihimüra: Inside' diameter'. 

WADG-TR-52-50 
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fÄBLE   2 

HOSE ^SSÄBlf $50^.50000 

- I 

1     I 

Speeimsa? 

1' Mrnc 6r' 

9 andl i,i 

IQ; 

7 sad 8 

-TH*52-50 

nmmmXon PfHrmm^m^.;sümwy öf f^.t fc^tfc 

,Xtäp,u3?sjg;    - 
.  4ö'5. 3» 6 

Hos«» isis8«mbli«»s shall withiStänd Impuls© 
«cycling" öf ,p*mk- pr^rsüf>©B'- fröm'-'O tö 150J& of 
hydraulic  Qp»rati4ig. pr«s,eu*© för 10.0^000 
eyölas.    fhäre shall b® äö »Vldtarice öf l^ak- 
Äg®* BtowS-off of fittings 6r irnälfunctioning» 

• Cbfd 
4-0 5»2 e 5' 

Äf t«r' •&• El. höur «xposur«« tf «•©5. to #5°F 
t«mp'«ratur%, no oil in hög'#j. feöse- 'shall b« 
Cepäbli of beading, 10'ÖP.-   Mit:«»r' r"4igpta-l fro» 
cold; roonie  thwr«' shall b»'no. et^d^nc«- of l^ak» 
ags„ 

ffold JQ,il flll«d| 
4,o.5..2-.;5  -"" " "'• -    -_ 

•Mt")T a 24' höuf *»xpp:s.u?a tö -£'5° to ^W<& 
tfiiapsrat&r«:»  oll fiHgd hoes- s'hail b,o capafol» 
of' binding 180°,    Aft^rr^noval fr-oä cold rooä-, 
th«r<9 shall n«* rio «-•widisnc© iof leakage * 

Satisfactory 

Satisfactory 

Burst 

Hos« assäably öhall-withstand 18BÖ0Ö' psi. 
Th<* ratQ of pr&ssur«» ris<? shall b© 25y0QO psi 
p«r aiinat«.    Th«s hos« shall not burst, th© 
«nd fitting shall not blow- off or loosen ;&nd. 
th«*r« shall b« no leakage« 

Satisfactory 
NO-.Ss -llq*  10 h§iB:t 
at 18,000 psi 8 
inches  frora fittings 
Ho.  11 burst at 
19,200 psi,j, ,3 inchäs 
from fitting»    lloth, 
hos^s contracted: 
l.lji at 3000 psi' 
during burst test» 

I; 

i*i 
1.1 

M 

r. 
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LtjäSSÜIääto; 

i and 3 

kfiÄfÄSäHSÄD HQS'Ä- ÄSSMBLf' 850*600.00 

>®cif icfttlon 'Paragraph' Mo*  and Suaaary pf 
;E#qüir«Ha«mt 

fest Rö'SÄ'ItS 

4«'ö'»<ö:3!4   . 

Bämpl*8   8üfej«»ct«»d tp  ,i<Äpu.i'B'^  tästi   ßhaj;! 
,bä  ch«5ck«d for bulging of th* innmr tuba«. 

4e5i3#7 
Fittings «hall b% ti<ght©n«d 1^3/4 timss 

s&xipuia tprqü«e listed in Dfeadtnc;, MD1Ö056 
th&is Ioös»h®d;ö.   'Xh-i'B lä p^.p<*ät«.ä 15 tim«4's>. 
fh^rj©: «hall :be nö «vid©nce pf failur«» oy 
dofönaation of fitting lafeseablly, and .8wi^%l 
nü-t «hall, b.e .f-roq. .©nöügh tö< speirmtt? turning: 
by'hsnde. 

Reduction in ßxem^jiWt-^ 
4«.'5,,«:2i«'4'. 

äaäpi«8> iShaü1 b.« oil-ag«sd .and. -ri«»p-vif ^'d. 
at. «ach ">ndo     Insid© dian&?>t»r shall no  da« 
cr^Hs«? to 1*8* than 9Q^ Pf ^wcif i*d nairii- 
i&um. ins ids diiu&<*t«sr        . 

Satisfactory 
MOT^s     TPrqu© was 

210, i.ich<^- 

Sätisfactqry 

1 i 
J    A .»       : 
*   1 • 

• 

I, 

r T 
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^äs£*** v «MsK-ass*ri r3^ES!=«s;^lg53Sw«M>oyB.iu _•«_ 

TÄSiS 3 

WEAfH^HS&D: HOS2 JiSMBLf 86Ö»6Ö©00 

SpeciäBä ' :Sp*cificätipn Paragraph 9o;. aiiä Sumaary of 
Hö...... 1 '".._.*_. _-•' !.: ;M<ö®'i#®a»Äfc, 

f«s't Resut'tä 

'     -I'SapulB,®; 
I 'tbrü: 6 4i'5.;3..;6 

Hos* «seeaibliea shall tdthstähd iäpuis«s 
cyeji-iÄg at peak pl?.e»8ur-eg: f row 0 ifcp i5.Ö^. bf 
hydraulic oparäti/ig pre@i&.uF©> ifor lOÖvQQÖ cycles * 
There, shall beirnöi evidence of leakage blöw-öff 
or fittinge«  Or «#l.£uhctiönMgs 

Satisfactory 

7 md 9} 
Gold 

Aft^r ä 24 hour exposure to ~65ÖF tempera- 
ture,, no oil in hoaö-j, hose shall • "b.«Y capable öf 
bending 180°.    Äftw retaowai  fro® cold röo&„, 
there shall be< no evidenc© öf l«akag©>o 

Gold, foil Pilled) 

After a 2.4 hour exposure -85°F  teapera- 
tuj?«.», pll filled hosts' '©hall-, b» capable -of 
b«>ttd;iag, i8ÖPo    Aft«r reaoval froa cold room,, 
there shall be no '<widane© bf leakage., 

'S 

Satisfactory 

10 and 11 

12 thru 14 

'gUTS't- . 

Kose assembly shall •withstand 18?0QÖ psi. 
The rat«, of presuure, ria© shäll be 258060 osi 
per minute« The hose, shall not burstB  the end 
fitting shall not bio-» off or loosen and there 
shall be- np leakage. 

Äröp o *?'o. r 

cH-' Fittings shall be tightened 1-3/4 tises 
r%aximum tprquss: listed in drawing A&D1"0O56 
th«9n loosened« This is repeated 1.5 ti*as>s» 
Ther» sh&ll be no evidence. of failure or 
deformation of fitting assembly-? and 
s-wfiTel nut shall be free enough to perMit- 
turnihg by hand.•. 

Acceptable 
•STCT'Si. Np. 10 
ho«'© leaked at. 
i,6o80Opsi at bag© 
of on«i socket. 
No. 11 hose leak- 
ed at. 15*400 psi 
at. base of one 
socket. No. 10 
hose contracted 
ZSZ%  and Ho, .11. 
contracted 2.26^ at 
3000 psi during 
burst test. 

Satisfactory 

WABC^TR-52-50 Appendix I 



•&T ^ g-^*^ata?^ :. T-s»-i» f./ -sagggwag •."•ViValiWH.fr—• 

trJUÜf&MSJ# $0S I JtS'SMSLf 86Ö>80ÖO® 

Spae-iräan 
•EOo 

1 thru, 6' 

Sp>cifisatioh 

9 and 10 

1 thru, :$ 

11 and 12 

.3 and Suianaa   ' of 

l&puli© ..•'.'•' 

Bog©' 4'eB««b.-lie,a «häil wMhetand .i©pu-l©@: 
•cyeiing at ,p«äk '.prssBätws; fröä'Ö'.to- 150jl-.of 
^hyöLfatt'lic ppörating pressur« for iOOVQOQ;    ". .", 

&.-    Sh©r© ;Bhftil b© nö ©.•iä«hc«.o"f iaatfe.- 

'2»st E«eulta 

'®g©.g blow-off of fitting-* op- ifialfuaptioniiag* ^ 

•g;UFg-t 

Hos« aä's«Bbl.y shall wltnet&ud 18,000 psi»/ 
fh« rät® of prnssur© rie« shall b© 25s000 pal 

•p«r »inuto*    "The hose shall not burst.*,, tho 
©nd fitting: shall not blow off or looSeac and 
there shall b©. no leakage» 

'fprqu© 
&y5,S:„ %   

Fittings shall b© tightened 1^/i 
maJtirauEi. torques Tistod. in. Drawing ÄSDI0.Q5& 
th©n loosened.    This is' r«p*»at©d 15 tiBäSo 
Ther© shall bo no evidence of failur© or 
deformation of fitting assembly* and swivel 
nut shall b©= fro© ©nough, tö perait turning 
by hand© 

.Reduction _;M: piamoJt©r 

Samples shall be oil-ag«d and measured 
at «abh ©ndo    Xnsid© diäs©t®r shall not 
d©cr©as© to less than 90^ öf BtJweifiod raihi- 
.sfuua insi'da diäBbtsr 

Gold jOil Flllad) ,'  . 

Aft©r a "24, hour ©xppsur© at -6'5°F tewapera- 
" tur©? oil filled hoses shall b© capably of 

banding 1:80°.    &ft©r r«aovai frb» cold r6onp 
there shall b© nö ©vid@ne© of l©akag©e 

Satisfactory 
fOlSg    Ho.9 hQi@' 
burst at 17,60Qpsi 
7 inches fro« flt^zj®. 
Soo10: hos© burst at 
18s500 pad 6 inch«© 
from fitting.    K.o.'9'_ 
hon») oontract^d .88$ 
at 3000 psi All© 

•Ho o 10 hos,® oontra«gsd 
at 3000 psio 

Satisfactory 

Satisfactory 

Satisfactory 

1?lI>C»fE-52-50 Appandis 1 



'•JSS&Z* i-Ü»*jfc-ji5=ato-JÄ. SHLSSSr 

Wo o and ÄuBssaiy of 

Jk?t<är a :E4 höüje «xpoiäürö to =>8göF 
'!te»E*.fc ao oil In >hos<** &ös<ä» shall b# espabl 
b^H&'iäg. I'5ä°«.   Äftör r«3ä©?ral frot»;bold :r 
ttero shall b© aö «ytdÄnc© of 3s akage«, 

v. J 
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••«1TO- «4«JU>— »JM "J' JUÜ fAWI 

3»9«2$i$& 

H9°282@$ 

l4fe»g$0Öä 

&6&Ö8. 

»28208 

•iPMtoit. it 

MS? ;©F tmt H^HilAD- ßRÄiGS 

.T'ttl® 

••8.wl;v<?-l to fc.8ÖS7 

;p©%,3 rS/i'ß H->5Öi7 Mom 

tmmte.%. S/lft .$,©* K)l;? iH'es"© 

«•5.- j$% ffi. 

-HO'SRI *§&& Ä80©a?).ly.:; K«U«ä 5/1S -A»..-- 

•Q* $.* Boäy - l/« H-?50&7 HOBO 
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